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ABSTRACT 


This investigation is an experimental study of the stress distrim- 
tion in two circular cylinders interseoting at right angles and acted on 
by internal pressure. Two specimens of the thick-wall category were 
tested to ructure and a strain gage analysis was mace of critical points. 
The specificetions of the specimens tested were so chosen thet this in- 
vestigation would be the logical beginning of an overall study of inter- 
secting cylinders under the influence of internal pressure. 

The results of two tests are insufficient to indicate trends or 
establish facts as conclusive. The conclusions reached es a result of 
this investigstion are, therefore, of such a nature as to require con- 


firmation by subsequent continuation of this study. These conclusions 


1. The maximum stresses present in specimens of the type tested 
are in the plane of intersection and tangent to the ellipse of inter- 
section at a point approximately fifteen degrees from the crotch. 

Be Additional resistance to the high stresses at the plane of inter- 
section 4s necessary over that required in the wall of a straight pipe. 

3. Bending associated with the stressing of this type of inter 
section by the applicetion of internal vressure is of minor importance 
in specimens in the thick wall range. 

All the tests were made in collaboration with Lieutenant Commander 
Vernon E. Teig, U. S. Navy in the Structures Laboratory, Guggenheim 
Aoronsutical ig Vewavenr, California institute of Technology, FPasadana, 


California, during the school year 1948-49, 
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TS TRODUCTION 


This investigation represents the first phase of a thorough study 
of the stress distribution in two intersecting circular cylinders under 
internesl pressure being undertczken by the Celifornia Institute of TZech- 
nology. In this phase all specific-tions of the specimens were held 
constant except wall thickness. Two mild steel specimens were tested 
having an internal redius of 3.84 inches and wall thicknesses of 0.4 
inches for the first specimen and 0.3 inches for the second, 

an exect theoretical solution of this problem involves mixed 
boundary conditions and the attondant complezities, and therefore, has 
not been solved. Prior to the construction of the 2O-inch supersonic 
wind tunnel at the Jet ’ropulsion Laboratory, California Institute of 
Technology, it had been assumed generally thet for piping which is to 
bea stressed tangentially uy to a velve allowed by the governing code, 
the safe procedure would be to furnish heavy ribs to tnuke all bending 
stresses of the elliptical intersection. Analysis of the loading ine 
duced in the joints of thet wind tunnel, however, indicated thet axial 
stiffness of the pipe itself would materially aid in resisting the de- 
formation of the elliptical intersection. This prompted the series of 
tests reported in Reference (a), The results of these tests were not 
conclusive, and the investigator recommended that a more thorough 
study be made. No other study of this problem could be found in the 
engineering publications and indexes available at the California 
Institute of Technology. 

The tests reported herein were mede in collaboration with Lieu~ 


tenant Commender Vernon &. Teig, U. S&S. Navy in the Structures 


apo 


waboratory, Guggenheim Aeronautical Lebcoratory, Caiifornia institute 


of Technology, :asgadena, Czliforni- during the sehooi year 1948-49, 
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The test specimens used in this investig-tion were meade from two 
sections of eight-inch National xtra Strong Welded Steel Pipe, ASTM 
55-47, heving a yield point of 20,000 psi and an ultimate satrensth of 
48,0CO0 psi. These pire sections were machined to the ai AV acns and unie 
formity shown in Figure 5. The axicl dimension was made two and one 
half diameters to insure that the end effects would not interfere with 
the effects at the intersection. The sections were joined by welding 
so as to make ninety degree elbows. Any excess weld metal was ground 
down so as to approximate en integral specimen of constant wall thick- 
nessa machined out of ea single billet. 

The pi-e ends were sesled with stsndard eight-inch welding caps 
deu'Jaining a three-quarters inch threaded stud located on the center- 
line having a nut provided for attaching a restraint between the ends 
of the specimen. The restraint wes not used in these tests, however. 
The stuis were drilled and tapped to receive hydraulic fittings. Lx- 
cept for wall thickness, which was 0.4 inch for specimen I and 0.3 inch 
for number II, the specimens vere identical in all respects. 

‘4, large -an was placed under the specimens to receive the oil upon 
rupture and to prevent the pan walls from interfering with the nydraul- 
ic fittings connected to the pipes, the specimen was cradled in blocks 
at points ebout six and sixteen inches from the ends of the specinen,. 

Surface streins were measured with variable resistance wire strain 


geges of the Baldwin-Southwark AR-7 and A~8 types. The positions of 


the active ge-sces used in the tests -re wtnvt in Fig. 7. 

Other equipment consisted of a vetentiometer end Wheatstone's 
bridce chlreuit, a six-volt battery, a Blackhawk hend-operated hydraui- 
ic punp, hydranlic pressure ge26 and miscelleneous niumbing and elec- 
trical wiring. 

The set upsof the test esuipment are shown in ficures 1 and 3, 

The procedure followed in each test was identical, Within the 
@lastic limit of the specinens, strain faze recdings were recoréod 
with the specimens elternately loaded and unloaded, thereby vroviding 
average zero readings for each set of load readings and indicating 
yielding in the svecimens when the gsge readings failed to return to 
their preload values. Above the yield point of the specimens, strain 
gace readings were recorded ss before with the specimen elternately 
loaded and unlosded, but only the sero reading obtained after losding 
was used in comoutine strains. In this region of plasticity, however, 
at intervals, before proceeding to a higher losd, strain gage readings 
were recorded at intermediate loads. Readings at zero load were not 
taken after these intermediate loads but only after a locd was applied 
which exceeded the highest previous loed on the specimen. in order to 
obtein good results in the region of high strains, internal pressure 
was held constant, until strein readings stopped increasing, before 
data was recorded. 

The amount of opening of the legs was measured during and after 


the arnlication of each losd. The measurenent was made with a tram 


= 


bar between two punch marks made in the ton of the studs located at 
the ends of the specimens, It was intended to report thst portion of 
each test which was in the elestic renge vith the restreint anniied 
eeross the legs to prevent bending. Since the cmount of opening of 
the legs of each specimen was so smsll as to be unmeasur>vle in the 
elastic renge, this rortion of the intended investie tion was abdane 


oned. 


=e 
RESULTS 


The following results were obtained from tne tests mede on the 
two specimens described in EQUIPMENT AND PROCSDUHE: 
1. Stress end strain data recorded in Tables I to XVIII. 


oe tne loads resulting in yielding and rupture of the specimens 


were? 
Internsl Pressure (psi) 
Yield Rupture 
Specimen I 1800 3350 
Specimen II 1200 2950 


3. Rupture occurred across the weld st a point about 14.7 degrees 
above the crotch in both specimens. 

4. The ellinotical intersection was distorted into ean egg shape 
with the broadest part of the ege on the crotch side of the 
elbow. 

5. A visible area of cold-working was evident in the vicinity of 
the crotch of both specimens when high values of internal pres- 


sure were applied. 


rans 
DISCVUSSICH 


the data recorded during thess tests were strain gage and battery 
voitaze resdings, In addition, the distance detveen two punch marks 
at tho ends of the specimens (described in BQUIPMENT alm YROCHOURS) 
were measured. Tnis distance did not ch-nze until immediately before 
rioture of the specimens. 

The reduction of the strain g2ge readings taken within the elas- 
tic range into strains and stresses in the axisl, tangential, sand 
vYrinci, 1 dlrections involved only the ususl strain gage raduction 
equations and the classical elssticity equations for resoiving stres- 
sea in a plene (see sample caleulations). in the comutetion of 
stresses, a value of Young's “Yodulus of Ylasticity equal to 30,000,000 
psi and a velue of Poisson's ratio of 0.3 were used. 

In a uniform stress field, stresses and strains may be cornmuted 
in the plasticity region from strain gaze resdings. This is possible 
because an elastic material strained beyond its elastic limit unloads 
snd reloeds elong a curve p2rallel to the original curve of the mater- 
fal delow the elestic limit. In a non-uniform stress field such as was 
present in the specinens tested, stresses can be computed onl; until 
the locel yield point is reached. After any voint in the specimen has 
yielded, sli vnoints in the specimen shoy strain when the apslied load 
has been removed. For those points which heve not resched their local 
yield point, these strains are due to residusl stresses in the neater= 


isi set up by varts of tne specimen which have t=ken on permanent set. 


oe. 


Utilizing tnis fact, the velne of sll stresses and streins cen be 
compited from strain gage readings until the local yield point is 
reached. For the tests conducted, no stresses were computed after 
first yield of the specimens were reached gince it is considered 
that they do not contribute to the analysis of the problem under in- 
vestigation at this staze. After local yielding, the detsrmination of 
stresses are impossible using elasticity equations since it is not 
known what part of the zero-load strain is due to permanent set and 
wnat part ig due to residual stresses, Since the theory of plasticity 
is in a nebulous stese, comutsations in this ransa have deen left for 
Later study. 

As an assistance in analysing the stresses and strains measured 
end. computed in this investig-tion, the grsvhs show in Figs. 10 
tarough 49 were prepared. 

strain gage readiness taken above the elastic limit of 4 spscizen 
previously have been considered in general to be unreliable. The sim 
ilarity of strain curves for the two specimens at the verious positions 
investigated, and i positions on the same specimen but removed from 
sie critical intersection (4.e. curves 1, 2, and 4 of Fig. 12), indi- 
cate that ventiia gage readings taken above the elastic linit een be 
‘rusted in a qualitative analysis. Since the mechenical and elcctri- 
cel properties of the atrain gages are not lmown to a high degree of 
certainty in this renge, however, the recdings obtained are of unimown 


relfiability-in a quantitative analysis. 


= Ge 


Previous discussions of the intersection of circular cylinders 
under internal pressure have showed concern for the vending effects 
present. Results of this investigation do not indicate that the 
bending effects are of great relative importance. In tests of both 
specimens, no bending deform.tions were visible or measurable within 
the elastic range and were not of measurable magnitude in the plastic 
renge until the load was increased to very nearly the rupture point. 
Furthermore, it is significant that the actual ructure of both spec- 
imens apoarently was cahsed by tancentisl stresses despite the fact 
thet specimen II had «= tangential defect at the weld in the vicinity 
of the rupture point. This defect in specinen II was a small orack 
between the weld and the parent mete] in the vicinity of the crotch, 
It opened visibly during the early stages of loading but eventual 
rupture was at right ancles to this crack. 

The classical equation for the tenzential stress in = thick- 


* 


walled cylinder under internal pressures is: 


which in the case of a pipe having the dimensions of specimen It is: 


Tnus, for the second specimen 


Pp yield = age = 2,435 psi 


p ultimate = Ses00h. = 3,978 pol 


-10- 


The internal pressure causing yielding of specimen II was found ex- 
perimentally to be 1200 psi, and of runture to be 3350 psi. 


In the case of snecimen I: 


p yield (straight tube - theoretical) = 3,288 psi 


p yield (intersecting tubes - experimental) = 1,800 psi 


p ultimate (straight tube - theoretical) = 5,262 psi 


p ultimate (intersecting tubes - expsrimental) = 2,950 psi 


The results of these tests, therefore, do not indicate "that welded 
pipe fittings can be designed with an ample safety factor against both 
excessive deformation and rupture, without the use of any ribbing and 
without increasing the thickness ratio of the fittings materially over 
that needed for plain pressure pipe", as was suggested in the conclusions 
of Reference (a.). 

The deformation and point of rupture obtained with the "second speco-~ 
imen of 90 degree elbow made from seamless tubing, 4.5 inches 0.D. with 
0,12 inch wall thickness", reported in Reference (a), shows closeagree- 
nent with the results obtained in this investigation. Since other tests 
on the 90-degree elbow revorted in Reference (a) showed apparent struc- 
tural defects in the pips from which the specimens were made, it is con- 
sidered that the results obtained therefrom (which did not agree with 
the results obtained in this investig-tion) are unreliable, and lead to 


false conclusions if considered. 


ollie 


Sines yielding occurred et a load of aporoximately 54 per cent of 
the runture pressure in the first specimen and at approximately 41 per 
cont of the rupture pressure in tne second specimen, it is considered 

What Limit design would be fecsible in the construction of elbows sin- 
iler to those tested where small permanent deformutions could be tol- 
erated. However, fatigue limitations to the theory of limit desien 
must not be Lynored. 

The specimens used in this investigation were large and contained 
approximetely eleven gallons of o11 while tests were in progress. 

Large gravity effects were present, therefore, which may have had a 
considerable effect on stress distribution at low values of apriied 
loed, ‘these gravity forces may ceuse highly undesirable bending ef- 
fects Phas the specinen is surmnort-d by point reactions as ves the case 
during these testa. These undesirable effects would be more in evidence 
in tests conducted on thinner-welled specimens, and it is recommended 
that for subsequent tests th.t 2 continuous sunoport de provided. 

“Jherecsa oexperinents1] rosults obtained vith the to apecimens com 
pared favorzbdly in most respects, no explenation for the divergence 
of the axial strain curves of Figs. 29 and 30 can ve offered. The di- 
vergence at these pogitions could be foreseen while data was being 
taken with the second svecinen but no fsulty techniques or instrumental 
failures were discovered. It is recommended thst later phases of this 


investis=tion explore further the regions concerned. 


wo} De 
CONCLUSIONS 


The reaults of two tests are insufficient to indicate trends or 
establish facts as conclusive. The conclusions reached as a result 
of this investigstion are, therefore, of such a nature as to require 
confirmation by subsequent continustion of ‘this study. These conclu- 
sions ares 

1. The maximum stresses present in specimens of the type tested 
are in the plene of the intersection and tangent to the ellipse of 
intersection «t a point approximately fifteen degrees from the crotch. 
tt ig probable thet when the legs of the specimen ife in the horizontal 
plane that the highest stress concentration is at an angle of approx- 
imately fifteen degrees above the crotch. 

2. For two circular cylinders intersecting et right angles and 
ected on by internal pressure, the aréa in the vicinity of the inter 
section requires additional resistance to the high stresses present. 
For cylinders of about 6 inches internal diameter and 0.3 to 0.4 inches 
wall thickness, the wall thicknegs in the vicinity of the intersection 
should be increased approxinately 100 per cent. 

3, Bending associated with the stressing of two circular cylinders 
intersecting at right angles by the applicetion of internal pressure 


appears to be of minor importance. 


“lie 
RECOMMENDATIONS 


It is recommended that: 

1. In any further experiments] work conducted on this problen, 
thet strain gage rosettes be located near the weld 15 degrees above 
and below the crotch, 

2. in any further experimental work conducted on this problen, 
that a continuous support be provided on the under side of the spec- 
imens. 

3. In any further work conducted on this problem thst an invest- 
igetion be made of the anpsrently incongruous results obtained in these 
tests for the axial strains near the weld at the rear of the inter- 
section, 

4, Further investigation be made of the bending present and of 


the effects of bending restraints. 


age 
EQUATIONS AND SAMPLE CALCULATIONS 


A.REDUCTION OF STRAIN GAG DATA 


The test gage mounted on the svecimen and a dummy gage mounted 


on identical, unstrained naterial are included in a Wheatstone Bridge 
B 


Domny Test circuit. The opposite sides of the 
Gage Gage 
A circuit are two precision resistances 
R 
R+o of magnitude 4, 
I, Under load the potentiometer is 
Q™N Q ‘ 
varied so that no current flows between 
A 
points A and B. ‘Wwe wish to determine 
E the reistion between the voltage V, 


across AB and the unit strain, €, in the test specimen. 


¥Froa the circuit diegram, we determine that 


1,(2Q) = & In (QR+AR) = 3B V= 1,Q- IR 
BRence 
-1, 
yet BRL. 2 AB, /~ DAB 
2 2R+ AR 4 Rk PR 4 & 


fo eliminate the ratio A R/R, the folloyving relstion for resistivity 
of a conductor is employed. 
L 


R= 5 


where K is a resistivity constent, i the length of the conductor, and 


A its cross-sectional srea. Then 


hake Ink +r -LQna 


11377 


Henees 


Ar_ Al 


ee ee ep 
—_ Cd 
wv 3 

+e fat 


As 
A 
Yor a cylindrical conductor 


Asa.i-Ar. ao) —t- ove 
a r iu 


‘ 


Therefore 


S3 = (2 + 2Y)E 


4. 


ry is the radius of the 
cross section 


Y is the Poisson's ratio for the strain gage material. 


Substituting directly into the equation for the voltage reading 


Vy 
(1+ 2Vv)€ 


«<4 
tf 
cm fos 


hence 


= ae )\z 


Tais equation is usuzlly employed in the form 


_ ss & (milli volts) 
ez 4 (milli volts 


(cage factor) (battery reading) 


mere € is obtained in inches per inch times 107°, 


-16=- 


B. COMPUTATION OF STRAINS FRO! STRAIN GAGE R'S (ROSETTES) 


3) (a) A€,: Ri- LR, 


. 


02 
(db) AE, = 1.02 €~ fe (Rit Ry) 


6; (c) Aé,: R,- TR ' 


fe a 0 O where k = ~200 for the ro- 


settes used in these tests. 


C. COMPUTATION OF AXIAL AND TANGENTIAL STRAINS 


(a) Oa — + m(E2)| 


(b) 64 = or é, +4 @)| 


D. COMPUTATION OF PRINGIPAL STRESSES 


y= + 
O12 ° 2.(i-) (i +k) Jerr, (1 +4) (1 -K) 


where 
mela, +2R, 
y=/~—+ | 
in 2 
tan 26=— Aut fs ~2he 





K,-R, 


wl Ga 


ae GOLUTATION OF PRINCIPAL STAATH 


ce? pile ae 7) 


Y, COMPUTATION OF STRAINS ABOVE ELASTIC LINIP 
Beyond the elastic limit, strains commuted as above are but one 
corponent of the total strain. Phe other cormonent is the strain re- 


maining et a point with zero externel]l load apnrlied. 


Ee 
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Test I11 2 = 2284= 12.8 
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Pa » 
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Fig. 1 First specimen and test setup. 





Fig. 2 Closeup view of first specimen showing rupture. 
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Fig. 3 Second specimen and test setup. 
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Fig. 4 Closeup view of second specimen showing rupture. 


a ————ae ——— EEE SSE —_—_—_—_———- ee ne neal gg ee ee =e 
Le = = = : = — - 
as — S 7 —_a ae —— “ a 2 
<= as —— = ———_ TT 

















BEVEL OR 


WELLO/NG 





45° | 
FIG. 5 a ee 


VOTE: 7 
o LACE: be 
Z= 7.700 - — a SS — —-—— a es 


af 


C=0.5G0 
IMACIS/NE 1/NS1OE AND OCT 
ZO GIVE ONIF OKA WALL ; , —— , 
“On TOLERANCES = .010 ORG 
THICKNESS W171 JOLERANCE OC ISEEL MACH UNLESS OTHERWISE ec 


+ oe” TLEING — 


IVAIN TAIN SOAS SIMALL 
MATERIA FINISH HEAT TREAT RAFT AN CHECKED APPROVED 
BE POSSIBLE ERIAL : | APPROVED 






GUGGENHEIM AERONAUTICAL 
LABORATORY 


SKOWIEN S (OR PRE SSCRE TESTS 
CALIFORNIA INSTITUTE OF =| C*~ 7 °OPEINIKI CAL CORNER 


TECHNOLOGY NAM al 
DRAWING NO 








’ =a a —— — ———— 


iid, | __\\ 
= ——*--|-- --—--4 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





Me 
me fo 


WELO INSIDE ANDO OY 7 


| 


Wo TE : 


1. GAS WELD ANO CLEAN BEAD AP TER EACH PASS. 
SLECIIVENS WILL BE LIV OROS7TATICALLY ZOADEO 


WELD 1VS1OL AND O07" 


FIGC.6 


CC. ANDO SO7TKAIN GAGES WILL BE COLD IO SIEA SORE 
LELORMATIONS CP 7A VELO PONT 
ASSEIIGLY ESAOCLD BE LPLACE OD (V4 VIG FOR 
WELOING IO /NSECRE GETTING A GO?° ANGLE. 


J. 


Go CKWD YF SCRYLOS WELONIETAL (N GOSANT 


MILD \SCO7H 
SJELEL \MACHINE 


MATERIAL- FINISH MEAT TREAT 


GUGGENHEIM AERONAUTICAL 
LABORATORY 





CALIFORNIA INSTITUTE OF 
TECHNOLOGY 

















Ze 
- scat 4 






ASSL IALL IY VOY GFE CLE 1D 
FOR FP RESSORE EET) 









TOLERANCES = .010 ORS 
UNLESS OTHERWISE NOTED 
all 


— ae 














8-8 





F/G. 8 
ORIEN TATION OF STRAIN CAGEE, FEET LI 


Bay 





Por 


C1G.G 


ORIEN TATION OF STRAIN GAGES, TEET ZZ 


« 
+ qe awd ee 


’ 


7 
s- 
- 2 a coe 


{ 


od 


- 6 @ + $a ow 


LO 





WTA, 


ae wt % oe 


- 


? 


a 


* 


+ 
. 
- 


2 


_= 
- + 
fees 
eee 


— 2 


~~~ t+ ew~ se 


=e 
to + 4 7° 
ee 


¢ . 
“pee ei 


* 


+4 
+b 


oa 


| 
| 


t 
Ae ae tne - 


-. + 
ake 


: 


a 


wee te 
ance 








= pe =— 2 ye, -—- - 


| 
{ 
§ 
1 


re ge women. 





1 — 
: : SA L i ’ i 
: - te eo | 
| aa , { } . =. } Rk a * 4 
2 } . } - ? - s . Oe ee . » t 
| ea » ree ae | + Cie eee & Ora! ‘ wer 
—7-4 ec em we e . 
- ? o—-*+ = ~~ es -+ ~~—+ a+ me ee taba + 
aes be js . aes Ss ave - as 
a } 
. ’ ‘ o - “8 oa : a - 
, « . - 4 
So _ thy a * 
ay - zee - +4? , 4 ’ 





ee 

>. 

. 

=> 
—— —— 

- 

. 

hae 


ah 





- 


‘ 
a a as 
a 
i » 

e e 

‘ . . 


| 
t 
{ 
i 
-— 
¢ a 
ee 
oo ea 
a 
iene. 
| 
* 
} 





e~ tee 


| 








as te | | 

{ . B's *_ # - 4 . 2 eT ee ' 

$ eee ‘ \ haa eines ! 

ee - © a@-9~ —- oe an 6 wwe t - - 5 ae pee ea oe 9-8 ’ “ee e “ : = 
» - a ty -“-. “ ‘ i 

oe _ ty a | 

* «- eae ‘ ‘ ae sa 
} a -¢ ++ 4 . x i-- ! 


= 

-_—~* 

« 
‘(- 





} 

¢ 
“ee = ae 

i 

4 





= 


> 
. 





’ 

* 

; , 
were 8 ree 





—- o—=— 


toe 


ee 





- - oO we hoe 





tee te ten 








ew 
ewe 
! 
' 





4 
fk 





t-te 








tase 


“o> 


ae 
— 

bade - 
+o 8 Ep ee 


te! 


-~ qs 4 
Serer 
+ 
>: 


tr 


» 
» 
or 


o> 
4a at, 

a 

—f¢ + we 


« »-s r 
tor 


i t-+ - 
eh ae 


watoed te bene 
toe 
tI 

————s « +. a 


. a 
» 
+ 
We 


$ bee 
ue wt fea-+—-- 


Cee 
id 
Soe 


— >. 


- 
bt ee 


' 
*4 


t 


er 
. 


ta aa 
end =] 


gee eae , 


cae 
poms. 


4 = 


+ 


ie 
feped 


ree 
b= 
aegis 
~> © & 
3 ptend + bey 
+ bees fo dsm aes 
i= 


i: 


t 


+ oe 


oa eb 
a 


ee 
sae ebheetby 
a 

= Coe 


gas oe 
— 


~- 


~— + 


@ + ane 

4 4 
ww? 

ee he & H ‘ 

+ 

a a 

= = 

ee ee 

» dns 


o—i— 


+e 


? 


a 
~~ oe 
; 
ate os 
+e -ee bb me, - 


4. —> 4 
- B24 


+ ~- 


bre4y 


oo 
eo @ #- 


Sy ee 


a 
eee v- 
y > ane 
-~» 2-4 


7 t-0-« 


as a 


wanes d-n beg 
++-3-$ p pow 


ao 
1 


(+r . 
age 2 
4 ~ 
3 fe 
aie 
de. 


aie 


= 
VI 


ee: acy, 


peewee ew 
~~ a 8 —_—_—s = 


+ om -~ + ee 


~~ ot 
fh ea 
—, ts ee 
Se ee ae 


. { sap 
7 4 ee oe 
‘ 
a 8 es ‘ 


t 


-- 





{ 
| 


- 
er 

» ,* 7 
i ee eo 


- 


2 
! 
. 


-_ 2 


Cree 8 ee 
~~: oe 
i= 
eee ahem ce 


aay ek 
rae. 
— ae atone ae 
1 
wow he ep, 
- eee 
cee ee 
“2? 


a) 
—~. 


t 


TEE ecee 


. 
* 


+4 


me 


$ 

{ 

| 
me aep so 

! 

f 

+ . 

_ 4 

bn 
ele : 

ce 


> +s 


, 
‘ 


> 
——_ 
4 


Sey ame 
+ 

este 

+ e-5 

~ = eee 
i 

\-e 4, 

~s bee O 


es 
ec 
mtn tb — a 


oot dn 
; 
! 
- 
$ 


ey ee et ee 


¢ 
i 
t 
f 


t 
a aes 
Doce —ae Jemge angen pean +f: -apemmeramieawy 


ee ee ee 


SATE 


cat 


-enperdummiann-h—ao—pane ~~ (pe 


eer. t- 


« ° 


+ 


ates depen 


ae ++ 
+ a 


* 


9 en 
- ete ts ends pe we mw 


ts 


pets 


p+ 
e «- 

- | 
ets 

— tae mn oe 


‘ 


i 
‘ 
, . 
eee 


’ 


—7 ——— 


SS a Q 
Sted arlene moog | ate ate Re gE ee are 
a + oat 


> 
ie 
o 


t 
' 
[ 


~~ 


On GONE ow ee 8 fee 


-_ = 
1 
a 





= m4ut * Fe 


a o »-fie- 8-6 © 


” 

4s 
~ ree 
+: ane 


es 
one 


ee 
_ +e 
(t+ ++ 
~e 
~ 

Le coe 
=. 
«ee 

4 abe 
—~ => 2 


og “es + ee 


aie eee ‘ 


- 


~~ es 
eS 





aes 
Peer er. er 

erd¢e 

onntany - 

» 

* 


wean ek 
a= ies 


~~ a= od <r cd tret 


~—— 4 
—— = 


+ ess 
1: oie 
t= 

~~ 44+ 


See ee 
bem > 

ee 
+ > & 

’ 

i 


” 
* 


dete 
gee 
j 


he me 
_— 
semen: menngnand ame 
+ 
eo t- 
4 
; = 
avi 
be 2 ‘ap eoeeeneg: 
ae 


t+ we 


* 


ee ere hee ee T ve nereiad 


trey 
a> ee & 
ener 


, 


Soka 6 -« 4-5 
1 . 


i a a 


ee 


5018 


Ree 
~- ae eee oe 
= 4 


a4 « 


s 


+ 

' 

. 
~~ 
* 

a 

. 

* 


f 
‘ 
4 t 
¢ ? 
senveds 
a a 
ot « 


+ 


wre 


_—+ —+- ne +} 


Seay 


> 


o-i-@ * - 
-——4+ oe ores 
ee 


en Sareea 74 o 
1 





f ARTIS RL, 


. Beret 


—a~.st + 2p 


a 
t=-=-- 
oe | 


» 


’ 
® 


ede es ee Be op ree 


+ 
=>) 
* 


. 


+ ee 
* 


ro $54 
ee 


fee 


~t&-. 


o-+ 276 
eM 


ee ee 


Cnet ove Guerre oe 
ame 


4 1 


ene 
i 


ae ee 


— 

. 

Se eee 

d 

ee 


S&S 
f 


~»* 


7 

+ 

' 4% 

~~ 3 


‘ 

+ 

' 

i ~ 
t 

i 

h 

$ 1 


Beare 
ew emt es ---- > & 
eat Nias. 4 


ee oe ra 


ee 


i 


eed 





age 


ARNAWRIASS A, 


rs eat ee 


-_- ete oem - 


eee 


—— o—- 


— 


—-i- 
cod ees 


’ 
* 
$ 


tore? 


Wo 





LEA 


- 


a 


+4 


ee 
adead 


# 
Pa — 
aad 
Saeed 


vr 


Tory 
rd 


- semaine —fantine mt ant ome 
| 
. 
i 


chire 








_—_—s— -? _—t “eee | mo 


ieee i 1 aa 7 ee, 
ce t | ae oe 
: : t ’ 


—owh +~ oe — a ee ee ee ae eo er Ee ag 


Cet in f - 4 





y 
se 


- 





. 





¥ 

t 
alee ee nw 
come 


ee eo 
. 
. 


‘ 2 . . a - 
2 . 4 . - . . 
. * ee . 
-r ——— mee § 4 me oe -—s =e a 
tae . a «4 
. . - ee 
¢ ose rane . 





=—+ 
¢ 


+e 
etn 





“+ 
=a 
~~ 
rae 
at) 
56 

_— aan 


—- 
¢ 


ee Ne ee oe ee ory 


* 
+ fete 


Se oe 
4 


. 
, 
ts = 






4 - 
a * 
t 
- 
4 . 


de mee 
- 










ors . . . 

* ‘ . + sigs .~ f a 

i - 4 * - 4 

ee a a - ' 
“ -_t ~— wet Oe ~ ae ti 

q4 ’ ‘ ’ cons 

maps - | . 4 49 ia 4 a. * 
' 9 ee A ae : sae 
4 sr asin sae 





} ete eee ee 
. a 4 4 = . e -~ + @ 
? . . { ' . > eo « « 
ae - ee o> S— Over eee +> 
t 4 ' > «te + 
! 


~ 
« 
We om 
* 
2-0 ow tH be wee 
tee bape ee 
ore Setar tt wre Sars 
o-oo - ee 4 
-—+ 
a ee bw ow ei 
wo oped raw ee 
ae © $0 ee e fee enh tee 
=~ TR trae + e+ be ~es* 





CSFOO 


i a 





-~ ARE WL. 


wel oe 























iho iy We aa) 

ob one 4 3 ay re . 

vB bere parece bs 

> —et eet + —_ 

+ Ty ° = 4 . 4 +4 = i 
* '? . a +9 t b 7 > e. i - 
4 - m @ 7 “P99 ' > 7 . + 7 © 97] « asd 1 ¢ 
’ Ea - +4 4 se é + aa 











a 
oo seem 7+ 

fa 
ri[iehee 














+ rt “7: . 14 fi, + a4 
toe . aire or ane 4 . r ? paddies * rp . 7 + nt ee 
‘ . 2 4 ° heer e¢ ‘ 1+ 4 =| ’ 4 . a a Talk t 4 
vi ee ee « - = Se | eee’ tad eee oe {+ $+ 
:—- ee hl. -— - ps pe soe Ee te wot ow tees 
‘ rs¢ ee bh qe +egqe . t+ ee" et 1 yee atlas Al 
. iy gaan ‘ roles tat ; % eae Pt {*-. a 4 } are 
e axguRent.gl- + bo dee ea be tt sede bee fee ee 
s 1. at oat - vs é ee oe T te} od ' ero Snag 
faa * 
pe oh a 4 4 j : . ee : ; : 
4 © e+ rere A - * 1 . * *- rae s ? = 
. y + v= ere (oie * ri it rte a pa ¢ s. Ff cera dae 
@ = 4 + or ae ae ’ ’ cr beet ~eids omen s . (oq? te 
tomer » 4 + ¢ t ier te t- #4 aad te Fase nee t. v¢ee ea 
— =e sew tte phe ee = 4 pe ot a Fete pod - Ce ee ee ~~ = ame some e 
a 4 eqo-: pag } as me . 1a oe . * { ps 
et ; pe voir i a tatet re oa t , t ‘+ a bs 
cttw ae e 3 . , + + ae. -eb-24 > 2 . « 4 
Peep eo - a 4 ‘ 4 + ee Dears a be . : + A Qa 4 
emer he ee 
Ss { * ? eee t- - & is :t i re 
sey a@e ae = ee t us t: * 
» ped ed 4 * « ’ « 2 e & =~ 6 +4 f 2 
. mt . @-. 6 e+ +s -ea d ers « ws 
nee a ee ape ee wee © bee ee a ovum. ‘ ae -e- 
ie bo Coen ee 
‘ t + ian got ee 
. *4¢ > - a4 oR ean eee ft . + 1 . 
_~ t awed » * ¢ + ss eay fae t oS 4 
















iL oe 14° 
‘ eras ces aks 
4 $ « a a, 8,4 a a os 
i a Sa aa ° et 4 a~$ ra 
I TO fp Fo r+ 
4 a boa ee e 79 4 
i eaee pul a , 
. a + 6 Fc Pern - 1 > 
1 e« * -~¢ 4 -4 
Je =) « a4 8 ae ' ~*@e * AS «+e > t+ <= 
ryt «2a. bese @*¢4 me - -— 5 ¢— ae4e Fo@ war te i j 
+ - 2 =. acu 08 r 2 *baue bee ool ee za . > 
aby eg ee oo Sistem pe lhes. = J 
—— -o Owe ape be -- *m > aps + Sad a Sy meee + + oe ee tee ee 
« “49 ~e 64% roeed + Ee * a baas . ’ ‘ 
a¢@n b a. or b+ eee »~d go -hae peed aa we 4 enoae 
@ bs 4 - He + - 5 4 ¢ + ovo ee oa 6 bd ‘ . 
bse hays - ’ ie era aes se as Sat. . 


+ 
s 


a Be ew 
- + « . 
e 





~~ 4- 





: ae aes 





-=@- a Pes ee 








a db 








._ t+ *@ @-1 @ « -~ 
sg eS eis. ete es, oc 
ower 6 eo e @ - { + +a 
2) area h ence) - = - ¢ -~ -» & 
_— : antag etree, j= a ee 
rae baw en Poe e ec dbine. 
« eo a ef 8 6 Geode ee a 
aa el 
{ : 
; +4 
<_ r 
= ds 
oa 
+ 3 
o 4 





~~ + 


ee ee 





-—— 


+i! 
ee 
~ » 
-4 
> 
| 
+ 
eee 
‘+, 4+ 
+p eh g) ¢ 
i+ ¢ 
trae bt 
. 
~~ 
9 eat ae 
Fee 


o~ 





+ 
. 
_ 
























* 


+ 
a> er we © 





-4 ae oe ae i) + 
a5 Loa ae 
4 : eae . Ape em PSs - 
tee eee pe - a. 1 ~4 . 
— _—— hee ee ee chown ——p ae 
pee ea fer eae «-4-- es | i+ 
e+e4 t eo - -~ 4 @ -e- -—1 e re 
a Ce there oman * 
- 0 ~~ —4-~« «+--+ eas * eee ane mee 
; p = ee ee 
b~4 -bea ge ’ » 1 §pe eee 
ns de “wet: bs opm 4 » 
Soa ge be eee +a be . + Boks te f 
4 « ‘Aca + wae or mw « - ‘ { j Jee 
. ae 4 : 
! 


tr 
4a: 
s+ 


+ 
4 


1 
» 
4 
> 
t 


. 
* 
. 
® 
‘ 


a 
. 
i 
, 
. 


Teer om wm '- 





a oo 4 + 
rie - ae > 
oe oe ree ee eee oy ee ene — 
- thr ree . eeie- * 


—~ ts ' 4 oo _ 2 





eo ee) Rw 


mess bo oe - - 6 ~ 





eo eet 
Seis dee ene . cat | 
Ree Roce ry gtd et As ae 4 





ine otf as 
ae : 
dae + om pe 
oi ~-p 
bap ts 














peta 2% Fos + fm ee 


- - . 
a ~ ee —— 
- —+ a a) » - -- -- 


' 
oe Rn Mee Allie Soe aaa a neta iataee tt xe. + er - 
iwe a ete. dt * 6 = . 


+ -r & e+e a+ 


sea eran be 











mero 





ee = <4—# —- + - ara + on ~ rer 





en pte ee on a ne ee a ea .: 
re k > ee & vale . ~ 
© ea he: F po re 


o-e~> Ge 


Bera 


LRA 


a a ee ae ey A, ——- al a a Fees 5 fo a tee a bch = =—_-s «2 eh pe nS Pee SA eee ee Ra ee en ie aa ee ee > Oa a 5s ta 








ae aow . 
tort 8 


oe 


a ++ -7 eet 


> eee 





> 





£ 
{a 
e- + 


i. soe 





eer he ee eae 


~~ 4 






» 
cnet cammonyclpen inal comma on Mareen ee 


{ 
| 
eee 


Pe 
oo 
oe er te 
he me 
* 

t 
» 


' 
- 


¢ 





G-¢ 


7” 


4 
| 
« 
» 
: | 


--*+ Pp 
. 
, 

. ~~ ' 
ee wae pe ee 
. ._P 

e- ' 


ee eee 


Si eened + I lena 

















E { ces : 
- saad { 
? do os & } 
te hh ha ee . ra 
> a oo or . - ab. - 
~) pee eels ! : if 
oi¥ fi; . + a ae ® 5 hal 
tes tie > ~ eae eet a . | 
+! ' ~- , 4 . t i { + 2 9 s . «¢ | 
' — * whe 
~~ T+ te + +4 ett a 6 4 { re t aay - + 
whew a4 ee ee 4° ‘ 7 + “* @ . Ff 
— =e —- oe + Pear aise - - ‘ eh = | 4 ao ‘ | 
- =e FS 4549 itd nem eee » a. 6 : . 
ae on 
4 


4 





a eo oe 


-—- + io 





—h eo 
eo en 
7 +++ 
—— = 


i 


$e rege ae 





‘ 
a] 
> 
» 








searxraeé * . 

tie i 

ee ewe a 
estas + : 
te - 4 ‘ 
ie | 





| LRA SSL, 


are 





mewn en gee mee + - te eee 


Rei ta 
< sllilnieacs imal 
fai ilaatis 
i « 
}: 
eh 


t ipreite Cen: 


o- 
’ 


. 
. 
* 
. 





. 
-_o— 
» 












‘ . . . *¢ s 
3 ee 
ae I i } {Bo a) sh pipualee) ee i : iS er me Oe " 
anes . { rasta ar a eae ta roe ee Pee sk ‘ | 
' , 1 l-, nes + » 1? «= t roe 4 f . 4 . ‘ - 6 a * 4 . =. + 
Bre ae cee ~~ ~~ ate Oe 6 et ae + ; or : j i t 
| — ae P ss — © ~—e wd a ~~ Se ae tome wv, ~~ i ome a a ~~ a ee ee Ce ee re 
‘ Se me - crit 1 . s¢ . . ses 6 §s ‘ . = . - i 4 -~- . | 
3 - . + oat , t . { | \ . 
¢ ‘ . * | ++ bia t vee 4 
a . . . ? , ae e ‘ } i . : - 
z 1 
ete tenet > Vals me oh nt eo ery ee Gee ee 
. . ' . t a ef gaa. eo. s ’ = 
ea e. ’ a 2 tos » |} Ca re} oe fe ~ : 
eae es: , oe ees * . } 
. 17 et ' a9 ze = 
eee ' 
. 


¢ 
44 


> a 
. > 
r 

He et tee ee 


ow 


+ 


+ 

‘ 
—- 

1 


=e 
1 
. 


+ 
? 


. 
. 

‘ . 
oe a 
plese 


i 
2 





Sp a ee apenge wy 
ek 4 = ee f tre 


a aaa 











vs . 


4 +-- 


i 
, 
ea a 
4 
. 


» > 


. | 
nnn ee at ep me 


ei eeeont Sar atest 





oma 
aq = 
awe 4 


Sok eee as es oe 
’ 


F 


oe he agente 


t 


7S 
& pe F eis = 


“8 ee 


eis 


4p 4 Pe ey + 


~ 
i 


‘ 


theese +~ - 
ta 
“ORR Se. +~+ 


4 
4 


oe 4 
Raa ra te 
atlas bale bi geleeeds 


~—} 


oe we 
‘ her 


' 


4 


toe 


t 


a4 e@- 


LES 


Ty yn y 


. 


rw ee oma e 





NSE 


bus Ome 4: 
‘ 


b wee 


see! eae 
4+ oo {-~.- == 


- 
_ + = ~~ ee + mba » 
ty awetbew = ge 


4-9 
, 
= = 


[ 


-~_— F s— 


- 


- ak + aoe 


Aue 8 —- ee & 
+ on ele 0 
2. ae web 
——+— 

ae 

ae 

e+ 


‘ 
SY 
YY 
= 





rae 
41 
. -h 
> 
o- 
- 2 a4 8 
: 


-- 


sae ow Fe Oem we 



















SE FS a te ee ema eee eee ete > epee a= se Gow 6 a en Se Eom 
i | hiss 
é fe: 
Ce eS ee eee ee oa =see i _-—- > ae 1 _— - =a = 
. -4 “4 = 4 t oo | Pi ' t | . 
. a) he . er a | ese ea 2 * { 
bua ane nea ‘| : +? de Sera “ : 
$s . - «@ = « @ . ‘ - «a _ - 7 © » 
+ en ren a echo = athe 
{ a « et } 3 . ee . ¢ ' 3 -< 
an Ce Be ecw Pes + me O-Od ofa! a he | 
' soe -_ Fr @ . - a s et we eo 8 
a ait We, © pers bs ’ ‘ a ee Paes - + - 
ee Ge ew ~ oe eb a ns 1h <5 16 2-7 = ao ~~ ee 
se - | _- - eu a > , 4° y as 
{ . + . Cael (ees ‘ - ec ® 
% é t ; eae ok ve f 
! EE jenn he aD 
Cee ie a 
é : a> { Celiac a 
- 4 4 ~ 4 { ~ «4 7 2 
2 . { ? 7. | - « sree 
| : t t | : + 4 , . 
on ae fase ft nr - - + Oo eh Oe eww ee ee oe ee es Po { —_ + ee 
: Ch i ‘ ¢ +» > t ' . 
« 1 « e * 
‘ " Te e * - - - - . ’ 
' oe . Sh es ’ 
Soom les _————— 


. 
. 
» 
. 


' 
' 
5 
~ 
, 
° 


t 
nye eee 

ie 

{ 

+— 

ie 

{> 

$ > 

ie 
oc 


* 

‘ 
i 

é 


7-4 eee -o 7e wee 
es. 





ee ase 


‘ 
sent + . ae : ‘he 
> ee © s 4 a2 - - xe ' 
; a ae © ae ee 
ee # i ’ o- . t - 44 . ‘ot 


=) Ss cy * r 24 ? 
ae : AS aes 
at as : er eae 
a] geen ae eee \ meet ate 


| 
| 
; 
| 
1 























oH 
| 





. ~@e, a = « ites ex = 
at 
- }- ~o a} ey j - , > a pie re 
ie Wee = 4 &, 4 ae hoe one 
+ Gia es 6 & --a @ a) = at o* vs yer 8 oetb, 

. $ - - ~. > ine - . ‘+ te ae ana ee steers 
ee pe ee Fe meee Ft > aeettiete—te tre -« _— ¢ ae ot ee ae Here tee 
eo ess = « Tne ihe eo. - eo . s - mI + + -_ spe « * . 
en cee fe eae « « - oe ea. gt + ‘lene 
og tipsy ph: te. { ote 
eee ee ae oo. _+ a + & res K et ae 

4 eee Dn ee Se catamaran perpen 
S “oo ary jet a « ale > be 
<a a - a lo t«? a2 ab 
. - 4 « @ 6 @ a . et * 
' ~~ aes 6 = eee 
+ 
1 
e 


t 
tr 
t 
*@ 
meat ef eee mw re 


- 
ee ee 
~- 
’ 





es 
° & ~ += -4 e+e , - = « 
: | oe a ee Bs fe 
4 $e - 8 ees @ 1 . . 





i 




















ae mudeyienan kets 3 , “ E see err 
9 E>) '* ek ooapam : t i +4 et a . Lees 
Ny =: See tA . . ohas ae ; ; ca ~fae : 
4 ae ae uaa ee fe oo pup ee 
we a me oe 
el Pe ; a. eee 











toe 
C 
toms 





¢ 
4o 








SP ewwaiet & 


ee 


1s 
ee ee) 


= en « 


¢ = 


a | 


a. 


* 


i so 
‘(er 


ple » 
7 


ene, a) le 


e rg 
ee ee) ee) OO eee 





LESWELL 


1 


a arte. © 

ow 8 aH toe cat 
“see ee 
‘ t= ¢ 


e+ 


_-.2 


tote + 
oa 
A 
I 
' 


we ee ee 


5 
1K 


4 


+ 
4 
_— — 
~ 


_* e~ 
a« 
> - 


- 


* . 
ea 
~~ eae + 
Se ite 

-, ant 


+ 
a 
f 


Oe RB Oe oe 


awe. fe aw ee 


| 


~ 
ae 


—- 
~~ ee oe 
. et 


: ee 


~~ 
+ *@ @.- 


—~ ~ = 


ee 


a 


Ot ha ant — «- 


ee ee 





=e 6. 2 ee Sea a ee | ee — ~~ —_—__—eEr ew’ eye re Oe OS Ee ewer 2 8D he PF Ue SSS a ee See eee ee 


CI cFeSeSeIirMst OVeLo Lv ASTD SPW KA OY TSP Ee ee eee eo ee a i a ae ae 





a me 
; . 

¢: ’ *¢ ‘ 
4 4 . eb 
nh Sanwa ot 4 Heeb: 
wth a + eats 
t- ‘ rai $4 5s « ry + 
ee Thi is ey sd * + i + + cf 
eet t+ le s 1] [ 
Poors t . 4 tre ee ey 











Seen ae ¢ > 

ere & 

eae } { 

sb wy ¢ 

— ew r 

+’ et te ~_ 

eq ae . ' cate eed 

ewer ’ ate « pea d a- 

a4 ’ 2 oy _ ea as 
coat 

p= 5 

Bs aa 

oe ithe 

=) Tue te Ff 

C—O 

ee 

se 

~tts 

eo + & 

+--+ 6 

- e+ 












ere 
4t—pe- 
ret oC 
tome 
| 
essa 
T 
'‘ 2778 
a “ te oe 
Pa t*. 1s 1 -< 
ee } - ch 
te nh ee + -~- oe 
oie 
| ae os 
2 whe 4 
- ee ¢ t 
. ~ t- 4+ es 7¢teé ¢ . rd * « auth 
sta es +'-+ ‘ aead aon < * « ' Rice's bh. 
~~ - t+ e416 Ce ee ~ . Ol r } 
— eee eb oem ote are > - 
- ae 4 ys ep se - Sees ah 
© + Fre 77 ‘a e¢¢etee 2 » 2 
' + « ie TNS hes eevee - 
- . . veo-@ ee bw qe b 





4 toh et aren fs 


“or 
ye. 
re 
‘ 
. 
* 
aw 4 ante gand 


{ 
1 
‘ 
ft eesrs os 2 «6 7 = glee > \ 4 age-e-e Z . ot iS f— eo we ee 2 { er na - 
f ree piekal ones ce re Ay =a aieet 1 eae en a el cee etnies } j 
‘ 4 ~s eho sae vteves > =~ a : =a 5 ee aeves t * s{ 
i een. 4 oe . s+ - - 4 ee _* 4 - --¢ 4 t + eoeee 8 £ ps 
a Sa See ee ae ae one ta Grnciemuire= gm © - ~~ owe ee bee pe —) —— = po ee ff = -- -——s ak ~~ ne 
{ — <-e~ lel be fe - ew é ° a “e - é é~e ee t- + : a fet. were 2 a eaten g 234 { =—trers ‘ -- . - I op, eehe ' : 
i ae eee ee a i « . ~ > --e 4 - - *+¢ & 4 ¢ © - Fit pan eee ty) eet) #eanes ‘eee tie o< : Seine te af raat « 
eo b _ r- . a - - Kasra See ’ _ ‘ ‘ , rie - Seles “@ ~ : ‘ i 
a ¢ ¢ - + Tintue rs eat > . . ° Racer ea 6 (see . ay a 
ie = ein Ae . eS = va we ° . + aa oct regenrs - tbe 29 fee ¢ eee ,eee oye ® 4 * 
{ 
: 
i 
+ 


* 
° 


ard om ee 
‘ 
* 
» 
-— ——» =e 
-* * 








peeten sy oe) 

~e gree 

. ON es See eT 
seh: -~_- 

——— 2 —_- st 

gee . 

4. 4-- : ee 








BAe hl 
es eee a ee eee + 


* § ! 
~o—be-enne wee bt >- e+ “I + sie Gina -41 7 + 


eters aes ee 





~ aoe ~ re-ht eee rae ae poe not SN eels -~ 
t . tps 2s we © ee hp tre +-=- + 4 -~s 
-' -_ —~ bme —s => 3 2 i 
ey . Pe err % 








srry t 
_, “ote he 
deed = 


{ 


Toe 

ee Paice, 
«bape 

fae 
ee et 
sso 4 


7 a 
> = et O-e He & 
08 are 
+ bate aw 
' 
a + te 8 
. 
eter et pee 
8 poe 
tpt oe 
ee a 


os 
ata ' 
os. 

he tant 


-*# 
G 


‘A 
—— 
ot o$ ~~ 


t 4 hw eed 

a =? 

t é anny ote 
ee 


* 
L. 


at 
% » ¢ 
f 
t 
“oO we paw One 


* 


<b ty 


eee ed 


- + os 


-_—-e* 
so web 


‘ 
* 
r 
' 
r 


{ 


+ §& « o-t wee 


i 


-0e + —+f—+ _s 


ee Fr ee 7 te 


te — pert 
- ee « . oe 
ee fet or tee 


Seiae ES IPO GS 


¢—rid $+- + 


Wes: 


eee & fag 
OS, 





LER ' 





| a 


wi. 
~~ * 
=a +: 
_—T 
ee 
i i aed 
oe 
. 
nee 
hone 


ore 
panel 5 aa at 


roe 





ceca frae- 


eee ‘ Z — = 
F a. a «° . * t ~~ «@ = 16 « -¢ ° bet Bees se 
cs "4 Tt iggy sbeqy o. atiiemas = ey he ae 
be - + + ar > - ' a= 4 pecnice ne 
r+ 4-4 = ¢ es +f ess et pi ? 








Bit om §- em 
+ 











4 : ; { 4 1 
+ . 6 t 
eae “-¢ * Lore en | 
sy eae oes “ ae te 
-a ae wee me ee 
a | 4244 P= = 
‘ ‘ da sedeee e-e ' 
et etre t t ° 
.* 26) 8 + + ' 
a ya ba > 6 Eee . be + . 
eal seat . a -¢e er fee os t 
, a4 see} aoe bane os 
arn 8 “vate a tse » $ - 
ee bam we ~— 6+ ee we —- ~ —— 
t ‘ tad ee . 4 be t- 
ea eeie 5; * oe foes ae (ale 
T $s + eee eo oery ert aears 
1 Ree re ee obea oe 
. aoe 
- 6 . 
coe t 
+ =» @ 
ee Es --« 
- . » 
° 
. 
at ta 6 roan 
oa Har . 
: t+ 14 e 
—s ome pont —- 
t tee mare ‘4 + 
: Cree ae a . 4 * ¢ 
‘:~* af, +i eo + - 4 ~~ 
-{ -. «¢ -@ é 4 ete a4 
f ‘ \ ¢ t ° oe ed - sy a “4 
. t- 6 aac 4 j ~ - + 2 6 6 
« a . - a 6 « _ see bee NY ue 
arenas - 4 av 
- . - = = -abee . ag 
oes — es near | —- 
~~ 
_ +> eee - e ¢ eo - » - tr ee : 
~~. 1@¢ a - + =veal “Ff oe 
¢ > 54 - esee a 
4 t . < * - a 






‘poe 

- os os 
7 064k . 
Wet eee! 








e “2 ¢ 
is 
“ + e 
-« = ios 4 + + 
ee 7 te > dese t- ° 
' - 6 4 
or = a : i ; 
moe = -- - ee 
| S I 
= ~~ e 
Oo es ees 8 ow 4 
t a ea Oe 





Saiaiet si iaeeertlivaer 


¢ 
4 
? 
i 


t 
» 


+ 
me ome Ory ee 
t 
t 
$ 
: 
oa 










, 
‘ 
« 


-t 
t 

ie 
t 
| 
| 
} 
} 
} 
i= 





+ tes ne 
vos - eee fo? 


4 + po} & o-2- 


| 
“0 Pe = 
[ 


1. 
seb. 
* 


— om ee 


i i 





a 








ea ae a 


* 


-— ae o> tm ep ne oe 
4 
* 
’ 








ae 


*- 


: ? 

_——— oe : 

- te . =e p 
. 
4 


Aran + 


ee 
o-¢ 
a th ee 
re 


* 
{ 
. 


. 
__—— 
. 
. 
, 
® 
. 








LRSM 


a 


= Jette 








ed +: 


pt 


; 





a ee + 
+++ 
he 


ewe 8 - Gane oe 





4 


ft ge 
oye 
a bn 4 
+ 
4.4: 
4 : 


a 
er <> 


ee oe 
+4 + 





cr 
= 
i ogee 







fe 


* 
1 


a 
2 owt 
aos 

er 


| 


-e 
ee So 


hw 


7-7 ee 
o-oo 
cn 
a 
. atin 


’ 
Fees 
om ween es & oes 


? 


1 
. ero t--—- + 


one ee a 0 ba 


ante 


* 


«® 
. 


- 


mtn eee wee tee 





{ ARS WAL SKA. 
i o : i . 


ee ae ee eee 2 eee ee ae o-oo oe - 








| 























{ ‘ 4 7 : ‘ 
s 4 - ‘ ’ 
eo . 4 ~ ml « q | 
‘ 
eo & | ‘ ° 26 e- - Be 
— a ea em ee mH _— + * - -4 a oe oe ee ee ¢ - ~ _— = oe . E ~ | 
4 $ = 2 * esr: 5 s 
sN a 4 . ae a: . 
-4- - : 4 . . 
4 - ' : } { - . 8 
ee ober eee 
{ : sore 4. ~ 4-6 3 ; | 
‘ *_* o - =) ae 
| t : ‘ : » 0 ‘ft 
t . . - | . a aig) > eens t. { fj a 
fess aoa en - oa—te ee ee fae te i wee Bete ee fetes oe . *$-- 4 ae 
t ‘ . . eorwa-s« . * + e 
po { j sfos cp: 
oe * he . 
dives m0 j a - oe? om ee 
ee tere 
4s . 2 - . . - 2 ee 





Se Se ee 
i 
% 
' 
f 
= 
1 
i 
' 
’ 
t 





oan eae a ee 





4. 
| 
| 
4t.-— 
| 





» 





--¢ eee 
: . 





’ 

4 

: 

t 

: 

me fe oe 

i 

, 

i 

: 

’ 

t 

7 

} 
se ees ee 

f 

* 

} 

4 

4: 

* 

tT" 

' 

= 

, 

* 

‘ 


+e ee eee e 


= ' Yet eeu) . . . - i “ t ; % e * ‘ zs | 
‘ es) eo los reine a f t me ste 5 
r . -¢ aos a. ee Sees ate “ewes a a n } 
_ ‘ . ' + a, = ae «et « 4 +4. t 4 - + a ' § 














eee gate ea 2 f - 4@s. + . . 
To8 arse prene <4 « = 0 a ie ' 
~4 pe = 6% : a 8 a ee --* -| ¢ + & + © + Jeet — 
t . Ss) O2 90ers aa { bog. oe + +t e~ ep ie en ee 
ew a er be oy eee + ee peace —~ + + te ~ 
é - >? ; * e- ¢¢ + wk Fe * i 4 
{ . 4 ae * e+ &- & a « aqui ~¢-ee IN; 
6 ea Ri see. o "2 & * aée+ ~t * - 
b] 4 x © om -_. ° ae ee _ - - KS 
- . = 
- anaes Ey tale ce ee * e« t+ - N 
t oF Oe > ¢ - b ’ * 6 . wy 
- + se fs . eI . > “vos { “yore = 
° 








s 
+ 
2 





i 

I, 
Bp 2 

t 

Le 

le 

le 

t 

E 

i 
% fev: 

ha 

| 

b 

| 

LO, 





* 
~ 





- 4 e~ ~ oF . 
~s len . = ee ' ‘ 
= a $ a #- : { } » ” 
wld y 4+ e 4 ¢ xe se * 
at -¥ ~~ + & Eo eee —_—— ‘ 
. aa @) a. 6 - - +.e 9 44 - ! 

- -bbhaae cess dee! 4. - =f ~ « 

. b+ s _@¢* + « + - ~ ¢ * 
oer einen Sitsatg= tera pe , z 





- 
— 
‘ 
’ 
° 
a 





' 
idan 6 
. 


et 








oe oa 
- wat fie as x 





Oe re eg t-te ee 
° 








weasel & 


ee ca as eee — es -—- ee ee a ee A ee age ee tn cae ner A ee NN ee oe ee —_ re eee a ees Cotas Maia’ os aed are agen ae a rs Le, — ae = a ct 


vr erree 


ts 
meg mes 


aa 
~ & propane fl 


— 4—a as bee 


aaa 
+ 


e-em e 
fie es ~ os 
«to 
a ee 
on 


ctor ege 


* 
“oe 
ie 


—? 
am 
» 


+. @ 
‘ 

te - Be 

4 + 


eee 


+ 
4 


t 
, 
oa 


+ 4-ee 


> 


. oe * 

' t+ tonne ~ =. 

nF 

op eee bee 
al on 


ate 
Gls oe 
ae 


+ 
- = 
Fone ee 


$ 
-4 e+ 


° 


? 


we 





she 


¢ 
. 


; ¢ 
= re he 


i ‘ 


<a . 
a 7 





, LEARNS 


l 
| 





. 


> 





s 
o~- t 
* 


_— — 
> . 
a 
+ 
4. 
be 
t 

Se _ 
: 

1 - 
pe 
| 
t 
ae . 
j - 
_- 
? . 
t 


ere ee ee Pp es 
. 
- 
[eee 8 te 


' 
+ 


| 
¢ 


ry 
Oe ees Ne eae a a 


as 
4: 


* 
~ 
. 








++ 
‘ 
~ 
- 


oe —— 


- 
* 
. 

+ 
. 





ae 
: 
«2 
wi ik 
* 


{ 
’ 
{ 
i 
| 





4 
sod 
1 
le et fe ee 
} 
eel 
e 
[ 
‘ 
eo. 
a 0 ate meee ge oe oe he pee 
. ’ “ 
> te. 
» $a 4 
+ 
i 
: = 
e . 
ee ee 
ie 
ae 
4 
4 
i » 
a: 
woe eee bee oe 
-- : 
* 
>» 
t- 
« 
aetna tee ool 
--- 
> 
- 
+ 








Mire ot: eee as ce 
(ieee: aap Retin e lem +e 4 ed -+4 
27¢4+t 8 De ob eee seers « ees sees -_@ 
f | = ae 4) 0 ee =) 5 oo. 





|. 





+ 
«-4 
t 
> 
oa 
ag 
ie 
e-y ~ 
ss 
| 
1 


. 
. 
+ 
. 
Sha eee ag ae eae ae eee a 









! 

a hs I 
24 + «© bb eta a ) '.% os ey ee pee 

aa } ’ ee ae eee a - « 1 X n 

i ds 6m + 45 - ° ae _ nes 

$ os, = se es * @® cee he eee _@ 

4 


| 
| 


Eee, We ee 
t 
ce 
r++e 
go 
a 
Jicome 
66 = 
f° > 
ve 





e 
. 








. 
y 





4— 0 <0 ae 0 ee ee 


a - 

e° r € » « ee Ss ae eo- 4 
*¢ . ’ ‘ er) . « 

- 6 7 0 &- . ‘4 . . . 
a ca ra—~ o— > ow —- 

* ¢ ' sews es 
“49° ‘ ’ eu oe 
| ‘ ‘ - oe 

+ 2 
+ 4 1 

7-15 = 

t° 

4 - r j 

cs w+ dee 





e 


{ . 
—s F own +e 
4 
t 
f 


I 


| | 





. 
rae 
: . 

‘ 
ie 


t 








fate ~—— Sea 


t 
1 
4 
} 
+ 
s 








ere 





end 8 Oh wae oe wes 


ewes 
i 


a 





ey sed 
| 
ii 
): 
eu 
J 


aot 

| 
EO. 

} 









ae. ee sete eof ts NO - 
. t . | 2? ‘ s + - e--. . * , 4 o- 7 - 22 + 
. es >? ~ - - e¢ e- «ss w& . 4 4 . - +: . 
Seemed a oe | 5 sca -4 prema ta eset Settee tc | ; ce al 
*- i? = 2 = =o a ee ¢+—-- 4+ —- nema ee em fete oe Sn ca an Cerin — Serene —— ee eee oe - > — 
a. ‘ * au - aes . > - a 7. 4 te w+ } * 4+ 
o 8 » = ‘ . ae ae —~ st. faa ‘tt sett? > : * | . : “ 
aes e 1 | ’ . - * ~ 4 “e+ et ttF . a ‘ 
. ‘ are Shi . fee 4 $ 4 + 
abo = ee 


— hy 


+ —s- 





oe 
’ 
I a min 
a . 


~~ 
» 





_—- 








oe os 


koe 
a 

, 
wens 


? 
¢ 
q 
t 
i 
+ 
‘4 
} 
> 


Po oo 

: eee. 

= Sees a = ere --< es 

-_ = i —~——— = « - . “oe - @ a 
- : 


See. 


eo o@ 6-— + — &- 


eee $ =~ enmee 
. — sy es ae 
ve we bee ow 


r See a eee a 








| 
| 
| 
| 


. 
* 
. 
> 
. 
. 
~- 
e 





ad 

. 

* 

_— 

ee 

- 
~~ « 
~~ 6 


o—.~ 


. g . 

ie 

re ua) me 4 aint . e >. 4 42 * 
<4 : ' P “we Ju re Tea +4 se rt a , ¢ oe 7 , ‘ 
toed. 0-4 he tg de ~—t eh -aetb ee e oe on tnt oe ae et ee ~ s = => -—} te he + > pe bee es m7 

.- 4 Saas, hae soe . tete . .s me aes ees 47 4 { . 

es we 4 eae 1 eee «* 4 . oats { | ae * tt a 4 “+ 4 + i 
. . omer i - t? ee . . +-- 1-8 mt = ek - 2 2e ie . . . ‘ 
as 8 a we & ee rte * see r 7-28 ie ae eh ow » +44 +4 & - ¢ 4 


iy. . « = A = - 1 74 4 exe ee 5 - 
1 oe Tt - oe 1 ee ¢ $+ge (ope e ss 
-~ 2 “ee o-b ee ee » 2 sy - ds itis er 
mee ea tens eae ne ep hele Pe ees tote a a ee Sar 

ws gt ao oer ~ » ——— 

o $b bo hr See 
tetode ettfees, 
* te eve OS Silber 
': ‘enter mts 








tay ‘ : 
1 ‘ 
+- 3% * - ee, - $ e 
{ } : 
edn e. coe 7 4 mes eee eh oe fis 6 5 $s es Par ‘ -? , a + ts ete 
. een aes = so kre . = s — 9 — a aie k wea ~ +4. wae Lo a temte a } * 6 
» - —> 4+ eee — tee a > one ge aa eh oe noe — — en a mee ot ——- ~ _ Sie pies eae ar ees 
i je epee = Sw = ons Aenea a eae ies » - } 4 ap etka ie. 4 
. rr re ~ + «= & + > ied cea * eae - ee ey ee t 34 + & Peels 
es si hak : a ag = eis -=$, Pees <= © 4) woe 4 Se ss a ; , { : 
baenee -* 43 Jc -¢ St ee » } $ a. { t - - ; ‘ 
b; “eee oe ‘ 
+t . a : ® melts ib ee 
> ; <a canal 5 
se . - s 





je 
- ‘ 
——— 


} 
Ly 
we ee 
4 
t 
t 


> + 
we -- 
‘ 

* 
> 
‘ 


f- 
| 





t-a = (ie Sans 


ee © @ ~~ 


fat meee ay a ete ee 








Poems we ht we 


em ee bee +--+ 





bo oe 


- ¢ . 
eo Slee 3° 
—— wee Bae Oe ee 
a 2. es # ¢ 





. eee 
. a 
ee ee ato —* 


ane 


hale | see 


ee ee ad 


lia 


—- 
. 


2 ee - 


— 





~e 4 i 2S 


he ages pe 
me 
iI- 
+ 


+ 


4-- LPs} 


fee te bh 


—_ 7 . 
=i a 


soo fore 


ed 


ee 
=¢ 
ne 
doen, ¢ 


‘ 
ed 


<2 ee ee eo oe 


“7-4 = a. 


a 

é 

+ 
eat 
‘ 
+ 

> 

- + 


1 
4 


> bap 

oe ee ee 
—<—<¢" p-— =} 
e+ }-+- 2 


e+ ~~, - 
§ <¥ > anf -- 


* 


yp mee hw + ae 
sg + §--+- + «+ 
eae eee 
-eg ey 
a. 


-_- 
a a 


wee fe ee 


Se © b&b Hep . - . = . . - - ’ pos as ee 


te «+ 


a as 
§ @e@s 7 * 4 
td Pa wee 

boom {we - 


tee bee Bt emer es 





en - 


= - AREAS. 


rT Ss ee 


a Cet wmpe) «|: 


2-—+ 


} 
' 


So 


+e por 


- 


‘ 
a + 


« . 
me dee 


| 


j 
5 


ee t~ -_~s 


oe ane 


~~ hoe a4 + ee 
viele Fs + 
eee 


_-—- we 





N 





se «2 ® ce 8 om we 8 ee ~~) A OP FM eM esses Cente eh db ee eee a a a a ae a a a ee a a ea oe at ss 


a —aa_ fo oan De Unc 24 £6 rea Me 1 *R 


cr bh SSS eee wee oo eee ed ee ag ir ee 


te we 


at 


wore +p oe 
- tree 
eee 


aare 
~> 


> crf en ae 


°* are 
eae 


ee tp oe 
, 


feel oe ee or! 


Nn 


= 


Seni 


CO 


a 


CME 


s+ t-+* 
+ 
-—s + 


I 


ow de 
7 ee 
+ ow . 
— 


«ssn 





st = 
rete 


* 
1 

% 
, 


ee ee 
swe + “_— + 
“test 
an) Pat 
wa. 4-4 
<> see 
tee baw 


* 
- 
- 


* 
' 
° 


-_ r 
-+ 

‘ 
ae me 


5 
eee 
~ 
a, dy 
jess 


. 
ame 
T 
we ee 
—e 
be 
sé 


b 


eee tae + wees 


. 
® 
s 


a. 


. 
* 
~<-+ 


s 
. 
a 

> 


« 
7 


* 


7 


me <a 


= 


sas 3 cap he gasd mpey eeee 


ao-s 6 bo  s 


- 


—. 
“et os 
“e+ 


s ewk b -- 


- 


oe eH 


wy 


. 
» 
- 


- 


4 
) 
} ; 
{- 
pe pe te 


* 


! » 

} 

} J 

t + ‘ ’ 
wee = —~ 


4 


, 


! } 
sie on 


. 


' 
we ep tee 


j 


{ 


e# 


| 


at 


» 


' 


ye 


+ 


. 


nemat aad 


nc + 


> 


Rea 
> 


~~ = 


. “= = 





* 


> 





. ——_—= ee re SO Jor eae tee ne 
| i es 
5 : ; . : 

— ae oh * ail - as o- ee =a 
: ie - po 

1 } 4 « , ae 5 { - 
ea _— 


{ 2 aS 

: Ae ee 
poreboe of. 

Me Cte ee 
fone 
| oe 











oe ; 
ae 
ie a Pent 
re ee ti . ~—- fae pre tn enter L 
| etre, ee 
» 
. = ” - @ 6 
a = t 
a 
=e we igea 
e* - 6 
oe x 
. sma on 
ewe oe bo ae 
[i 
+ e 
; ’ 
. - 4 
2 é o 4 + t- - ' ‘ 
$ + - * - oy oA 
“ 5 4 Boe C/ r7> >) = tare dbase 
ee ed ee ee - po~ mde tae fe = ee ~~ + —_— ae -_ — 
a one nes i aa 
at Pe | 
' 


i 





a eae ' ‘ aabe 
_ - & i -~ @ { r+ . a «4 

; , ¢ 2 Fes 
ee io 5 ter Weryereer. 

ee | soaps St 
a 7 - @ 8 © + * Smo 
eT * ae i 
* -~ ' : ae 





° 
> 





v 
+ ———— 
5 = 





ou 


=. oma —es 
i 





ae 











ros 1 = . { ; 1 
* . @ 
an 
‘ 
->- 
a : 
é + 
! 
{ | 
1 a oa ji 
ewe tes: a oe 
eee t pe 2 el 
- - ee ee « Pe « oo # » rh ¢ « a = a i 
ee 





on 
eg 
{ 
{ 











er 
aa . 
7+ 
. 
. 
r 
+ 





+ * p» 3-9 
| : ox 
«ead = oe ¢-} - - ‘ Poe a 6 - 2 1 ew ste 
@ o-+ & Oo. ve - c phew eens OP troce + +f-as, 
ae ee eee — Qmate & § fee roa eee 
t+ eee o—- — e & ' - + hw ¢ 2 eee aw <a 
“ere ~- maf: a + + a a - -+. at 
+ 1 a = ae -—w~ @ & er & ~w at oy — +4) 4 7 
_- 7 © + ore 4-~ 4 «= ew * a a eee 4+ 5 _— 














+ eee pop a ae Peet os, VES a eee ~_«#« ' 
+ 1 ee 41 ee ~7Tre sees ee - 
- fees te we sae: —1497 > ane = 4 - - @ ' 
- a8a oe 5 





ewe + - o -» ~t = jm) 6 Oo #.k «& ee meee 
eee — Sai tiaras - 


Powe pe 


oy ‘ 
s-e-+ + ++ 


web bee re 


“ 
* 
4 
t 
* 
‘ 
| 
re 
» 
ri 





(Sa 


ARORA RS 
oo. 
il EEE a — Ee ee 





MSA 


RCOAS 


a 7 Ss" vce 


|: 


ems 
1 

oy-~-Trw 
rts 


’ 


¢ + 
. 
ee 


- 


~- 


-_ 


w- bee +6 


i 


. 
~~ + 
or 


ot 
ee 
a of 
oe - 


v4 + 


¢ 
¢ 
‘ 
4 
+ 
z 
> 
a 


“+ +4 


-+ 


7 


aed 


~ 





. 
ore. 
~~ ee 


. 
C 
= 

_- 
4 
> 
f 


7~—e te 


ep ee 


a ae 


@ -\ «44 - 


t 


.* 
ee oe awe he 





‘ ALAXX Se 
: ae 


Lee 


ee oe ee) 
et tae 


1 
¥- 


’ 


opr 


ei 


hes 


ares 
o bode 


oe =e: 
—- ett eat 
e bers 


ee 
~ >) 
$ 


? = eee 
f= 


+"? * 
hy + 


+ roe 
em 

- 
1 =e ge 


‘ 
ae 


> 


» 
~ ——e. 


ed 


aus & $+ o-9¢-e 
Ae a ee ee 


-_— 
er 


ee 


1 ome e ae 2 ¢ 





aN + 












ee eet ee Ge gp tee epee 





. . ‘ . : | 
‘ ‘ 
5 sees ttnan a it~ 
{ A eG eee be ae 
a oee 1g. . . + gee a —} —- ie -- 
ad . ’ - s 
' 
Bead ike 
leon . ae A 


WIA 


. 

‘ 
. 
. 


fre ems 
ba 4 *-* . 

4 : 

2 

a 

4 : 

‘ 

eel. 


4 
L 
' 
+ 
t 
ro 
eee ae EE Se eee ~_—- 


. 
° 
‘ 
— 





—-_ se + _— +o ee ae ees eet ee ee 


er: 
¢ na 
4 Saws 
bee wupee 
a 

e-. 

4 


_—~ + on + oe 
o.« 
. « 
. sre 
2 ee te 
i. ' 
. ‘ 
ee = 
os Ce ee 
} = . 
eer -_ te 
ec ee & - 
5 » . 
te ete ne pee 
“ee - ee a 9 e-« 
ae . a) 
et -- oe ~~ ‘ 
4 «© @ + ee ee Aes 
-@ oe . 
- a ene) ck . - a 
: apa -@s ome we 
. . : 
= ee eS re 
{ at 
ers so. - ' 
et aa 





e 
4 
@ 
> 
} 
y 
. 
t 
+. 
t 
° 
$ 
e 
b 
‘ 
? 
$ 
F 
to: 
wider 
. 
+ 
me weet Seer 
+ 
{ 
i 
' 
— oe ee wee 
q 
i 
! 


. 7 +e eds oo. sig ieee . es, 
a . ' 4 s+ « - 
Bis 1¢ 
iy | , ea me.) oe es ' 
== pean —— : at 
« ‘ ao. '_ @* © + 
Gana + | i . Ba la 
’ t 
. va = * . 3 Je te ee ee? a t 
we Ob tte tw —-~——— & @ -——- —— = +o e-cem ~~ > a me 
me ag i mo Gale enters ° a , 
bo a ee : 
mise . ae - ‘ ob . : ’ 
Ret an: ae Jif 


4 


‘ 
| 





{ a wk eie see ! } 
. + " * 4 | - aoe | '- a & . , ‘ 
oe ‘ owes . . 7. mie . . 1:3 ‘6 ? ¢ 
Beas se - 8 ros a % “@¢ee ' | . ' . 
G-h-e we www sry —"— me wwe te - —— ———e — - + Se oe oe me eb ep te so tl ater -_— _— sa 
-~—e i omsns ae - é . : ] we 
- . fore . eas whis eb e [ \ : { ® 
— tee eal age on ‘ = : 
7 a ae <aeasaeey t >>] . e- a - @ ee - LA ee tt 


—, 
« 

‘ 

a et ae 
ee : 
« @¢ 
ae 
‘ 


¥ 
‘ 


see Bae 
. 
« 
-o+ e 
. 


~ 
. 


‘ 
e 


i, 
4 
i 


| : 

“ees ve ee He -—~ 6 eon ~~: + = thee eee 
| 
‘ ‘ 


——b ae 
« 


oe 
‘ 





{ 


. a 
’ . 





e- 
2 
> 


oo — 








eee 
| 


ow? 


ae . 
ee pat ee eee 


| 


‘ 
kee ae ee 
’ 


‘ 


+ 


' 
| 
r 


* 








MESA RAL 


aa to gras 


o ant £ O49 e- 


we Rome Ge ee oo er 


? 

¢ 

* 
oe 


> 
. . 
+ * 
+ 


—— eS | ee 


} 
i 
eaten 
. > 


CS a he 


+e 


-_1 ee 


~+ 





fo ee ~ 
( SESS. 
Pit: 


















i a oe 
ert 3 t os ee tes a - : : 
= = aa - . Sepia , 410 >a > + . 5 ‘ 
a a eo Ps a Heh sae on ale a see Vis cas aia ; 
ae aa « ib , . ’ éd - . Ls : 43 7 . } . j 
costs Cae di ar ae 4 a a so Se as ae : can: 
t wt ae < « {me Be a , oe ; | 
ao & « - - ae J . - e ° (=e 
oe a4 ' ote . f . e« aie ei 
aes ‘ 54a) moe : 
cl | 2 ae | 
: . - ee ‘ 3 
e i OP cabs | 
«#¢t --4 a ‘ 











tint | e* « a 
i | 
aa pt 8 ele 

. . . . fe: . . a @ 6 4 ; 

1 m * fais } ‘ eral = 

. . a ee a , ' a ° 

| $2: A Siageants ree =n a ; 

. a See peor fs oie Peale . T 

| - - « - «°c? “er ieee te ee + ‘ 

1 eet eo rie ec a eee at 

a eerie —_— ee ewer § 0 ree awe ee —> 4 
4 a -o—~, . . ‘ ee ee s ese eee 
. « 4 = - . scsi 8 = SSL eee: -=se 
ee | « ai ake aa rele are | 
~ = 6 - + *¢ $ s 6 





| 





+ 

e --+ 

=e 
, 
+ 
. 
- 


por 
* . 
‘-« 
. 
ce 
"« 
~ 
- 
. 
eee ee ee 
° 





—2 a oe 
s 








a a ee Gm eh ge 
4° 
t 
= 


{ te é 
ata eee art ee 
uy a 
t - 
q > 
| 


4 
. 
a ald 


San canis 
“ 
‘ 
; 


eee ee th eet pp ee ee 
' » 
. . . . 


. 
' 
Ve: 





o> eo e 


Y Sa ¢ 


. 


ow }-- 7s + 
- 4 cod & sm > 
on a of 

es 


cf 
. 





1 
> 


tee Mal 2 


a 
eS Pe 
*- 
t 


2-<4'e) 
ro7 © 


—- 





cet 


et ae 


es 


a 


4 
+ 
i 
~ 2° me ae 


om ee et 


iY 
-- © 16 ~~ -—- e 


6-8 0p - + = 





| LREEIASL ‘ 


weet + 


a, i, oe naa iT Se ees ee eee ee ee 7 ie = aad a OO eee Ce Se ee eye eee eee ee ee ee eS a ae 











ep nt 
“_e¢ ep toe = 
ory 
aR Ree: 
ab be 


~* seit Le “+ 


’ . 
eee 434 
a¢qt4+¢4 + “9 
o- . -e- 


we eve ee 
e- 
°F 
' 





| 


t+ «- - 7 e+ be 
Pence or w r 
+e * = “eee? . 
oeetets nce ee 
oot ere ee “fee ree fas 9 





ae ae ae 
ey t Ar et ye . 
ean -9 > |: . 
~ + & & ae > eh ewe 
a cobweb mee op ~ 
7 | ee _ ~~ s +t & 
> , «- ° -* 
; $6 oe 4 





ae | 
lea awe 7 
see “ t 
ie eee eos, 
- $+ - ew wee - 
i 
; . ‘ 
: fs ae § 
“ RieeitneS i . 3 
+ . ‘ -¢ s 4 





‘ 
ee —-* se oenreeee ° 
as 
4 
d 
4 


ee ‘ a esse 

. --« 

~ ome 
a 











° ‘ . . « ¢4 _ * 2 * ~- . i i - - . 
a oa Svs a 4 Sry > ce o. 4 ; 
$ + yr ar +  . . + v7 be e+ “eevee 
. ‘ ° ++ eae | ’- 4 ; - + « }: ~~ ee * 
~~ - ~-- © e+ eee he be te ee o> aeceatcs eo ie ~— reo _- $m aoe 
; 
i | > 8 {° oer ts -{ sues & - t ae . al ‘ ~ St 
« $: (W. aater sy a pails = ° f 4 6 =—<. = | 
. - . 
‘ 3 i ow 


7 








{ + ove ar 8 7 ~ 4 : 
aos coeve edt: ae ee . + oan + 
}.- * a e+ ee ce be > ’ } ee . 
+ + « er ee ee * t | ease . ‘ eo. i be 
o T ee ee oe mea eey Sake eae 
a t + 6. by . He mae 
+ : - 6 ¢ ; ’ 
| Bee eee i @eelas lee 








« 
> 
° 
* 


. 
‘ 
« 
« 
. 





ease Pee 


| 
~ + 


. 


= «ee de § ~~ e- 
‘ 
. 
. 





; 


> 
. 





| 
e 
——— em ee ane — so 
eee 
be, 
7 
poe 
if ‘ 
iam 
t e+ 
- 
yA 
t 
to 
¢ 
4 
+ 
i 
on 
t 
t 
+ = 
4 
4 
i 
4 
1 
o- om em ile 


-~ — One 
. 
‘ 
‘ 








+: e - ; yee el ory “cae ‘ . . 
a se . re Fe te se @ 6 Cn oad 4 

t - ~ 2 8 ef oa = teen fiit, « . _ 

- ~ e -_— caw tae cté . 





. 
% 
+ 
« 
. 
* 
. 
. 


<8 thle Qt em es 





ts 7 oe * 


; 
at 





~~. 2 + ee 
+ = : a-e -« 
= ee 
were ie ee 
Nhaecanne 


a 
. + + = + 





- a 
-~-. 
eB tere 


. 





ae 
LEENNERENL, 
ts ae 


me 


Tia 
ta. 


I 
: 
re . 
‘ 
; 
i 


« 


T 


7 aan 
a rio 
tae 


+= — ow bee 


e- 


ee ee 


> t06-e 4a ‘~a 
tne | acmank 
cre Per ee 


3 


= o> 
ee 


b ete 


~¢ 
a at 
- * . one 6 
J 
ST ee aa 
°° 


2 + + 


Cl 





Dad ARRRINGRL, \ 








es. _ ‘ | t | ‘ ce Renken a ea ee 
f : ; . as ‘ {. 5 
Lt), Re. | ae ete ae | 

}. ace = eee ‘ 5 

|e cette 

e f o 





t 
. 
Re oe 
; 3 
> 
4 
+ 
ome ne = deen pen mowetem «ae renege 


|--- 


+e eee 
. 


-_ 
wy 


| 


' 
<acee 
ea 
: 
1 a Oy emp nent 


5 
——-—2 = oe 
' 
i 
t 
ae 


at 


} 
| 


‘ . . $ 
j : : t t 
cee enenge A tee Od thine Prvene te ———S ae 
- 





. 
+ 
—_——— er 
! 
if 
pe see erence ele 
+ 
1 


| 
| 


' 
a et ee wpe 
. 
. 
1 Sees 


' 

b $ 
; 
t { ‘ i 
pete, i . : 

E ae eee 

i | aa 
om Ee ' : i 4 1 
Hie ts se) = i } (4) as 


+ 


t one cee 
- * 2 r 
- T - rel é = t 
- - t- 6) ene ad 4 
~~ e # f+ aed ~ LV, ~ 7 . ; 
aero ee he ee we erates ede > emp we spe eee i 
1 ~_-- _~—t- —. = rm ee te — 
ae t+ * Senos ant sia ie h. -* at 
oo aha * + - 7227 6 « 74° $ - « t 
Ae hoe [ 7 
oe ay. me & ee a I 
: ; = reed a { fon ahs ul 
1 eee 


> 


~~ 


oy 





ee eee 


a og 
how) mere 





Te 
nas 
} . 
=F apes ere oe 
td 
‘ 





on herein te Bit eet ef te ee oe 


| 
: 


om - & «ae © 
. _ oe s 


ote f we om 


oh 
ae 


} 
—s 
' 
, 

a 
’ 


eo 


wre 


+ 

i 

: 

| 
Sage 


. Ff 
. -- 
pote pee oe 
' 
, 
» 
+ . 
Seep es 
a 
» 


. 
4 
» 

t 
» 


of 
| 
eg eh me mene den gem t0% 
{ 
| s 
: tee 
» oat 
i 
a 
3 
a teeny ee we 
at 
‘ 





ee 
aces 


ve 


2 





ee eee ge ee ee we ——- wee 
i mar| Catone oe Te 4 - . oe se esa x - ‘ 
ee sl sa ce a 8 eae pas meta erties 2 
awe eet wo +e - 4 4 . al ae a see 
et ee ee 
I * > a ere . 
: =e et - ++ ; 
> ' - >? pre ~ 4 
i. 4 - Ree : + + 4 . 1 a “e 
t , en eta ne _ -- 3 - aria ey tee ea 
mea aes rs + + + * 
& | 
{ 4 * { - 4 eFtine a i 
+ eee es ~—2s > i 
hoe Sunes a leet : } 





ee ee 
’ 


he . 

4.4: 
ra om - ; ‘ - ' #* 

ale: 

- ee eee 
cece 

4 2 2 + 2 

. | se 





LXER. 


- « 
= ee a a ee a ee) es See te arty Perm sO FCO OK I eS a 2861 ea? erm UL le OM atl I OP Rae st Oks ath Pe eee ee ee a eee eee ee eee eee oe 2 Pete Peba aii 


tie ow 
ef ot: 6 pee 
(lo 


eee ee by 


‘ 
4 


“=e vy et: 


i 


tw + 
ee ee 


eon 


mod be ale eed 


’ 


f 


~— woth Saw eis 





oe 


eb 


= 


ee 


« 
~ 
4 
+ 
oe 
2 
‘ 
4 
a 
4 


* -~ . 
Sol) Sot Jens 
ee eee es FH - et ~ 
©- bana. : 
é 4. -4 
. s . a a 

a 
— 
~ 


2a eo be 


= a 
._ = Co 
Oe er - > 


bape i 


| 


sa 


' 


oe = 
> 

at . 
be 
abate 
, 


r 


ee athe me gee 


» 
P! 
ae ge 


ee pe 


Cr 
*-y 2 © 


s . 
_-or 


ne wh me oe @- 
‘ 


- 4 pee 

4 @ s » 

eer haeane a 

an ani acta bis) co 

eee ee 
ae + . es he 
a 

Seat at ee -- 


-4 _@we- 





LREISAROSSL 


ected 
poe 


—_—-— 
= oe | 
meee a 


«* 


- 


Se 


¢ 


eo op oe oor ae 
- 6 
~~ oe 


‘- ee 


ie 


ee ate oe oe & 
. 


{ 
+ 


SOU i, cer eaeNCe Beyer aL A ce wees 


ei gs el 


t > 


ee eee ee Te °-9 $e &s 


es - . ee Se ee 


5 ee esse 


oe 


Me [eee 


ae one 
a ed -“~%¢-— 
ee ee 


Pete sets = 


«sme bh ew Qe 


é 
| a+ 
- aa - 





a: 


Mo BE seu 
a ~ 


B-50 


AKEAS OF 
CHO WORKIN GC 


AKEASE Of 
COLD WORKING 





P/O. 30 
SKEV VIE S OF BREAKS (0° WECOS 








rs 


-= 











thesH28 
Stress distribution in two circular cyli 


DUDLEY KNOX LIBRARY 





